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DETAILED ACTION 
Allowable Subject Matter 

1. The indicated allowability of claim 4 (whose limitations have bee 
incorporated in claim 1) is withdrawn in view of the newly discovered reference(s) 
to Moose (U.S. 2002/0065047). Rejections based on the newly cited 
reference(s) follow. 

Claim Objections 

2. Claim 1 is objected to because of the following informalities: 
Claim 1, step (b) recites: and tracking the phase offset caused by the 
sampling frequency offset..." emphasis added, it is recommended to be revised 
as follows and tracking a phase offset caused by the sampling frequency 
offset...". Also, step (b) further recites: "...that corresponds to the phase offset 
on the time axis by using..."; however previously in the claim two phase offsets 
are mentioned (one caused by the carrier frequency offset in (a) and the other 
one caused by the sampling frequency offset (b)) and for clarity it is suggested to 
revise the above as "...that corresponds to the phase offset caused by the 
sampling frequency error on the time axis by using..." 

Claims 8 and 11 include a similar limitation (pointed out above, in claim 1) and 
should be revised in a similar manner. 

Claim 2 recites: "...tracking the phase offset in consideration of..." similarly to 
claim 1, it should be clarified which phase offset is referred (does the "phase 
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offset" refer to the phase offset caused by the carrier frequency offset or the 
phase offset caused sampling frequency offset, or both phase offsets?) 

Claim 6 also mentions "the tracked phase offset" and it should be clarified which 
one of the tracked phase offsets (or both of the tracked phase offsets) the above 
refers to. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. . 

4. Claims 1, 2, 6, 11 are rejected under 35 U.S.C. 102(a) as being 
anticipated by Moose (U.S. 2002/0065047). 

With respect to claim 1, Moose discloses: (a) detecting data received from 
the transmitter by using a first signal (see Fig. 8, where the first signal 
representing the transmitted signal corresponds to the signal in step 805 that is 
equalized (since it is divided by the channel response) and whose pilot tones are 
extracted (, and see paragraphs [0038]-[0039] where the invention relates to an 
OFDM receiver that is understood to process signals transmitted from a 
transmitter)), and tracking a phase offset caused by the carrier frequency offset 
by using the detected received data (paragraph [0043] lines 13-19 where the 
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zero order term of the line is an average phase change (phase offset) and 
provides an estimate of carrier frequency offset, see Fig. 8 , steps 803, 805, 81 1 , 
and 813, and see equation (48) the equation of the total phase error where Ym is 
the phase offset caused by the carrier frequency offset);(b) detecting the data 
received from the transmitter by using the first signal, and tracking the phase 
offset caused by the sampling frequency offset by using the detected received 
data (see Fig. 8, steps 805, 811 paragraph [0043] lines 23-29, the first order term 
of the phase offset line is caused by the timing (sampling) error, and paragraphs 
[0096] up to paragraph [0102] where p m the phase offset is given by equations 
(46) and (47), and the term |j m is included in the line equation of the total phase 
shift) including calculating a gradient value of a straight line that corresponds to 
the phase offset on the time axis by using a linear regression method (see step 
81 1 of Fig. 8, the least squares fit to straight line (i.e. linear regression) to obtain 
p m which is proportional to frequency (straight line) , therefore its gradient is the 
sampling offset in time domain);(c) compensating for the phase offset caused by 
the carrier frequency offset between the transmitter and the receiver according to 
the phase offset tracked in (a) (see Fig. 8, where phase offset Ym is used to 
calculate frequency offset error (steps 813-814) and apply the frequency offset 
correction at step 801) ; and (d) compensating for the phase offset caused by the 
sampling frequency offset between the transmitter and the receiver according to 
the phase offset tracked in (b) (see paragraphs [0106]-[0107] and [0109]-[0110] 
eq. (52) and (53) where the timing error is monitored and the first sample point of 
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the following OFDM data symbol processing is slipped forward or backward (i.e. 
compensated)). 

With respect to claim 2, all of the limitations of claim 2 are analyzed above 
in claim 1 , and Moose discloses: comprising tracking the phase offset in 
consideration of a gain value of each subchannel on which a pilot signal is 
located (see first sentence of paragraph [0044] where the AGC (automatic gain 
control) is performed that sets a gain value for the transmitted signal that 
includes the subcarriers (ofdm subchannels see Fig. 1 OFDM PHY Layer 
symbols, including pilot subcahnnels), therefore in the phase offset calculation 
the gain value of each subchannel where pilot signals are located takes into 
account gain values of subchannels where pilot signals are located) 

With respect to claim 6, all of the limitations of claim 6, are analyzed 
above in claim 1, and Moose discloses: further comprising: removing 
unnecessary noise of a frequency band by filtering the tracked phase offset (see 
last sentence of paragraph [0092] where it is interpreted that the averaging of the 
tracked phase offsets of Moose corresponds to the claimed filtering). 

With respect to claim 1 1 , claim 1 1 is rejected under a rationale similar to 
the one used to reject claim 1 above. 



Application/Control Number: 10/616,588 Page 6 

Art Unit: 2611 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that'the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

6. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Moose (U.S. 2002/0065047) in view of Lou et. al. (7,065,146). 

With respect to claim 3 all of the limitations of claim 3 are analyzed above 
in claim 1, but Moose does not expressly teach: further comprising comparing a 
Euclidean distance between the first signal and theoretical signals, and detecting 
the received data by using the theoretical value that corresponds to the nearest 
distance. 

In the same field of endeavor (ofdm signal processing), Lou et. al., 
discloses: comparing a Euclidean distance between the first signal and 
theoretical signals, and detecting the received data by using the theoretical value 
that corresponds to the nearest distance (see block 830 of Fig. 8 the Viterbi 
deocoder, see column 5, lines 44-53 description of branch metric computation 
based on the minimum Euclidean distance, and column 7,lines 33-42 estimation 
of the most likely symbol/data transmitted based on the computed branch 
metrics). 

At the time of the invention, it would have been obvious to a person skilled 
in the art to modify Moose et al., based on the teachings of Lou et. al., so that 
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the step of comparing a Euclidean distance between the first signal and 
theoretical signals, and detecting the received data by using the theoretical value 
that corresponds to the nearest distance., takes place in the system of Moose 
and the motivation behind the above modification is to use the most likely 
transmitted symbol when performing the phase offset computations. 



7. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Moose (U.S. 2002/0065047) in view of Kim et. al., (U.S. 2003/0053564). 

With respect to claim 7, all of the limitations of claim 7 are analyzed above 
in claim 1 , but Moose does not expressly teach: wherein the first signal has 
passed through a frequency domain equalizer (although Moose indirectly 
teaches equalization in the frequency domain see step 805 of Fig. 8 where the 
channel response is taken into account in signal processing). 

In the same field of endeavor, Kim et. al. discloses a first signal has 
passed through a frequency domain equalizer (see Fig. 3, FEQ element 38 
equalizing the first signal, the output of FFT, see paragraph [0036]). 

At the time of the invention, it would have been obvious to a person skilled 
in the art to modify the process of Moose (the processing described at step 805) 
based on the teachings of Kim et. al., so that the first signal has passed through 
a frequency domain equalizer so that channel distortions such as phase shift and 
amplitude change are compensated (see paragraph [0036] of Kim et. al.). 
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8. Claims 8-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ghosh (U.S. 5,802,1 18) in view of Moose (U.S. 2002/0065047). 

With respect to claim 8, Ghosh discloses: an analog/digital converter for 
converting a signal received by the receiver into a digital signal (see Fig. 1, 
element 1 1 , "A/D"); a guard interval remover for removing a guard interval from 
the converted digital signal (Fig. 1, element 14, "remove guard"); an FFT (fast 
Fourier transform) unit for transforming the guard-interval-removed signal 
into a signal in a frequency domain (Fig. 1, element 20 "FFT"); an FEQ 
(frequency domain equalizer) for recovering a signal distorted by a 
communication channel from the converted signal in the frequency domain (see 
Fig. 1, element 22 "Equalizer", column 6 lines 1-3 where the (frequency domain) 
equalizer takes into account the frequency response out of channel estimator21 
shown in Fig. 1)); 

Ghosh et. al. do not expressly teach: an offset tracker/compensator for 
tracking a phase offset caused by the carrier frequency offset and the sampling 
frequency offset and compensating for the same by using the signal received 
from the FEQ, tracking the phase offset caused by the sampling frequency offset 
includes calculating a gradient value of a straight line that corresponds to the 
phase offset on the time axis by using a linear regression method. 

In the same field of endeavor Moose discloses: an offset 
tracker/compensator for tracking a phase offset caused by the carrier frequency 
offset and the sampling frequency offset and compensating for the same by 
using the signal received from the FEQ, tracking the phase offset caused by the 
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sampling frequency offset includes calculating a gradient value of a straight line 
that corresponds to the phase offset on the time axis by using a linear regression 
method (see method steps of Fig. 8 performed by specific components, see 
steps following FFT processing and see paragraphs [0104]-[0110] the frequency 
offset error and the sampling clock frequency error). 

At the time of the invention, it would have been obvious to a person skilled 
in the art to modify the system of Ghosh et. al so based on the teachings of 
Moose, so that it includes an offset tracker/compensator for tracking a phase 
offset caused by the carrier frequency offset and the sampling frequency offset 
and compensating for the same by using the signal received from the FEQ, 
tracking the phase offset caused by the sampling frequency offset includes 
calculating a gradient value of a straight line that corresponds to the phase offset 
on the time axis by using a linear regression method (as disclosed by Moose). 
The motivation to perform such a modification is that the system of Moose allows 
for continuous tracking and correction throughout the packet (see paragraph 
[0112] of Moose). 

With respect to claim 9, all of the limitations of claim 9, are analyzed 
above in claim 8, and the system obtained from the combination of Ghosh and 
Moose includes: wherein the offset tracker/compensator detects data 
received from the transmitter by using the signal received from the FEQ (see Fig. 
8 where the pilot tones are used and the phase offset is extracted based on the 
pilots), and tracks the phase offset caused by the carrier frequency offset and the 
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sampling frequency offset by using the detected received data (Fig. 8 of Moose, 
steps subsequent to step 805 and paragraphs [01-04]-[01 10]). 

With respect to claim 10, all of the limitations of claim 10, are analyzed 
above in claim 9, and the system obtained from the combination of Ghosh and 
Moose includes: wherein the offset tracker/compensator tracks the phase offset 
in consideration of a gain value of each subchannel on which a pilot signal is 
provided (Moose, see paragraph [0044] the AGC operation that sets a gain for 
the received signal (including the subcarriers and the corresponding tones)). 



Allowable Subject Matter 

9. Claim 5 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations 
of the base claim and any intervening claims. 

Contact Information 
Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to SOPHIA VLAHOS whose telephone number 
is 571 272 5507. The examiner can normally be reached on MTWRF 8:30- 
17:00. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mohammed Ghayour can be reached on 571 272 3021. 
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The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 
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3/8/2007 




Application/Control Number: 10/616,588 Page 
Art Unit: 2611 



